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(continued) 
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Samnlp 
ID 


Bead 
cone. 


Dvnatun 2 


ADDearancp 


OUI IQbC 

roughness 


Total 

Reflect 

light 


light 

transmission 
(TWLT) 


MFR3 




FST-10 


10 


9.54 J 
(7.04ft-lb) 


matt/ 

transparent 


5.85um 


7.44% 


85.8% 


1.10 


10 


FST-15 


15 


8.27 J 
(6.10ft-lb) 


Textured/ 
good 


6.38um 


N/A 


84.5% 


0.95 


15 


FST-20 


20 


7.73 J 
(5.70 ft- 
lb) 


Textured/ 
Excellent 


8.92um 


8.16% 


83.4% 


0.81 



1- The composition of the beads Is 74.3%MMA/24.8%styrene/0.9%ALMA. The amount of crosslinkfng Is 0.9%(particle is highly crossllnked) and 
weight mean particle size Is 48 micrometers. The beads were made as in Example 2B. 

2- Impact Strength Is determined by a Dynatup Impact tester (Model SFS), made by General Electric Research (ASTM 03763) 

3- MFR is an abbreviation of melt flow rate (ASTM D-1238, at 230 degree C, 3.8kg) .condition T and procedure W 



impact strength comparing to the standard PMMA material (7.73 J vs 1 .36 J (5.7 ft/lb vs 1 .0 ft/lb)). 

[0079] Conclusion: Sample FST-20 has the most textured surface and the best appearance among all the samples 

prepared. The impact strength of this sample shows that the material maintains good impact properties. 
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Example 6 

[0080] This example relates to the effect of bead concentration on hiding power. The opacity results are in % units. 
[0081] The samples used for this experiment are the same as those used in EXAMPLE 5. The samples tested are 
FST-05 which is 5% beads, 45% acrylic modifier, 50% PMMA, FST-10 which is 1 0% beads, 43% acrylic modifier, 47% 
PMMA, FST-15 which is 15% beads, 40% acrylic modifier, 44% PMMA, FST-20 which is 20% beads, 38.4% acrylic 
modifier, 41 .6% PMMA. 

[0082] The beads have a weight mean size: 57.1 microns. The samples are injection molded at a 3.2 mm (0.125") 
thickness Injection molded samples typically have a very smooth surface. The FST-20 sample when extruded into a 
3.2 mm (0.125") thickness sheet sample, has a opacity of 21 .5% because of the textured surface. The same sample 
material when injection molded has an opacity of 1 7.68% due to the smooth surface. 



Sample 


Opacity 

(ASTM D2805-80, (ASTM D589-65) 


Transmission 
Haze(ASTM D1003) 


FST-05 


11.14% 


96.52% 


FST-10 


12.14% 


98.03% 


FST-15 


14.20% 


98.19% 


FST-20 


17.68% 


98.31% 



[0083] For a sample (at 3.2 mm (0.125") thickness) to have a frosted appearance the Haze number must be at least 
90% transmission as determined by ASTM D1003, or at least a 1 0% opacity as determined by ASTM D2805-80. 
[0084] Other samples are measured: 
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Opacity 


20% beads in Polycarbonate 

20% beads in PVC 

20% beads in Polystyrene 


85.3% 

18.41% 

36.41% 
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Example 7 

The Effect of the Amount of Crosslinking of the Particles on the Final Product 

[0085] The suspension particles used for this experiment are made by the method described in Example 2B by 
varying the amount of allyl methacrylate in each sample. The particles have a weight mean particle size of 33 microm- 
eters. The particles with different crosslinking levels are compounded into a rubber modified PMMA. matrix through a 
Killion® extruder and then passed through a sheet extruder to generate the samples for evaluation. 
[0086] The loading of the particles in each sample is 20% beads and 80% rubber modified PMMA matrix. After 
multiple passes through the extruder, the particles with the lower level of crosslinking agent can not sustain their integrity 
and are deformed, which is a contributing factor for a non homogeneous surface texture of the sheet samples. The 
better samples are generated from the particles having at least 0.6% crosslinking agent. The sample VI -D gives the 
best, results among the samples tested. The proper crosslinking in the suspension particles appears to be . critical to 
the final appearance of the product. 



Sample 


Amount of Crosslinking agent used 


Surface Appearance 


Particle Appearance 


Vl-A 


0.2% 


gloss 


deformed 


Vl-B 


0.4% 


gloss 


deformed 


Vl-C 


0.6% 


acceptable 


partially deformed 


Vl-D 


0.8% 


textured 


maintained integrity 



Claims 

1 . An extruded polymeric article comprising a polymeric matrix and polymeric particles which are substantially spher- 
ical, highly crosslinked, have a mean particle size of 25-65 micrometers and have a particle size distribution be- 
tween 10-110 micrometers, wherein the article has a frosted and surface textured finish, 

wherein the frosted appearance is achieved through the mismatch of the refractive indices of the polymeric particles 
and polymeric matrix by greater than 0.02, and 

wherein the polymer used as the polymeric matrix is an acrylic polymer and the polymeric particles comprise 
10-50% styrene, 90-50% methyl methacrylate and 0.1-2.5% crosslinking agent. 

2. An article according to claim 1 comprising 

a) 20-90% polymethyl methacrylate or alkyl methyl aery late/alky I acrylate copolymer based matrix; 

b) 0-50% modifiers; and 

c) 5-60% highly crosslinked spherical beads. 

3. An article according to claim 2 comprising 5-30% of highly crosslinked spherical beads. 

4. An article according to claim 1 comprising 

a) 70-85% polymethyl methacrylate based matrix; and 

b) 15-30% highly crosslinked spherical beads comprising 

15-35% styrene; 

65-85% methyl methacrylate; and 
0.5-1 .5% allyl methacrylate. 

5. An article according to any one of claims 1 to 3 wherein the crosslinking agent is ethylene glycol di methacrylate, 
divinylbenzene or allyl methacrylate. 

6. An article according to claim 5 wherein the crosslinking agent is divinylbenzene. 

7. An extrudable resin comprising 

a) 20-90% polymethyl methacrylate based matrix; 
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b) 5-50% modifiers; and 

c) 5-30% highly crosslinked spherical beads comprising 

10-50% styrene; 

90-50% methyl methacrylate; and 
5 0.1 -2.5% crosslinking agent, 

wherein the beads have a mean particle size of 25-55 micrometers, and a particle size distribution of between 
10-110 micrometers, wherein there is a mismatch of refractive indices of the highly crosslinked spherical beads 
and polymethyl methacrylate based matrix by greater than 0.2. 

w 

8. A resin according to claim 7 wherein the crosslinking agent is ethylene glycol dimethacrylate, divinylbenzene or 
ally! methacrylate. 

9. A resin according to claim 8 wherein the crosslinking agent is allyl methacrylate. 

15 

10. A resin according to any one of claims 7 to 9 wherein the beads contain a colorant. 

11. An extrudable resin comprising 

20 a) 70-85% polymethyl methacrylate based matrix; and 

b) 15-30% highly crosslinked spherical beads comprising 

1 5-35% styrene; 

65-85% methyl methacrylate; and 
0.5-1 .5% allyl methacrylate, 

25 

wherein the beads have a mean particle size of 25-55 micrometers, and a particle size distribution of between 
10-110 micrometers, wherein there is a mismatch of refractive indices of the highly crossslinked spherical beads 
and polymethyl methacrylate based matrix by greater than 0.2. 

30 12. Use of a polymeric matrix and polymeric particles as defined in any one of the preceding claims for preparing an 
article having a frosted and surface textured finish. 

13. Use of a resin as defined in any one of claims 7 to 1 1 for preparing an article having a frosted and surface textured 
finish. 

35 

1 4. Use of an article as defined in any one of claims 1 to 6 or a resin as defined in any one of claims 7 to 1 1 for preparing 
parts for lighting, signs, point of purchase or cosmetic displays, containers, home or office decorations, furniture 
applications, shower doors or office doors. 

40 

PatentansprUche 

1 . Extrudierter polymerer Gegenstand, umfassend eine Polymermatrix und Polymerpartikel, die im wesentlichen ku- 
gelformig und stark vernetzt sind und eine mittlere TeilchengroBe von 25 bis 55 Mikrometern und eine Teilchen- 

45 groBeverteilung zwischen 1 0 und 1 1 0 Mikrometern besitzen, wobei der Gegenstand eine mattierte und strukturierte 

Oberflachenbeschaffenheit aufweist, wobei das mattierte Aussehen durch den Versatz (Verschiebung) der Bre- 
chungsindizes der Polymerpartikel und der Polymermatrix von mehr als 0,02 erreicht wird, und wobei das als 
Polymermatrix verwendete Polymer em Acrylpolymer ist und die Polymerpartikel 10 bis 50 % Styrol, 90 bis 50 % 
Methylmethacrylat und 0,1 bis 2,5 % Vernetzer (Vernetzungsmittel) umfassen. 

50 

2. Gegenstand nach Anspruch 1 , aufweisend 

a) 20 bis 90 % Polymethylmethacrylat- Oder Alkylmethylacrylat/Alkylacrylat-Copolymer-basierte Matrix; 
55 b) 0 bis 50 % Modifizierungsmittel; und 

c) 5 bis 60 % stark vernetzte kugelformige Kornchen. 
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3. Gegenstand nach Anspruch 2, aufweisend 5 bis 30 % stark vernetzte kugelformige Kornchen. 

4. Gegenstand nach Anspruch 1 , aufweisend 

5 a) 70 bis 85 % polymethylmethacrylatbasierte Matrix; und 

b) 15 bis 30 % stark vernetzte kugelformige Kornchen aufweisend: 
15bis35%Styrol; 
65 bis 85 % Methylmethacrylat; und 
10 0,5 bis 1 ,5 % Allylmethacryiat. 

5. Gegenstand nach einem der Anspruche 1 bis 3, wobei das Vernetzungsmittel Ethylenglykoldimethacylat, Divinyl- 
benzol Oder Allylmethacryiat 1st. 

15 6. Gegenstand nach Anspruch 5, wobei das Vernetzungsmittel Divinylbenzol ist. 

7. Extrudierbares Harz, aufweisend 

a) 20 bis 90 % polymethylmethacrylatbasierte Matrix; 

20 

b) 5 bis 50 % Modifizierungsmittel; und 

c) 5 bis 30 % stark vernetzte kugelformige Kornchen, aufweisend: 

10 bis 50%Styrol; 
25 90 bis 50 % Methylmethacrylat; und 

0,1 bis 2,5 % Vernetzungsmittel, 

wobei die Kornchen einen mittleren Durchmesser von 25 bis 55 Mikrometern und eine TeilchengroBeverteilung 
zwischen 10 und 110 Mikrometern aufweisen, wobei ein Versatz (Verschiebung) der Brechungsindizes der stark 
30 vernetzten kugelformigen Kornchen und der polymethylmethacrylatbasierten Matrix von mehr als 0,2 besteht. 

8. Harz nach Anspruch 7, wobei das Vernetzungsmittel Ethylenglykoldimethacrylat, Divinylbenzol Oder Allylmethacry- 
iat ist. 

35 9. Harz nach Anspruch 8, wobei das Vernetzungsmittel Allylmethacryl ist. 

10. Harz nach einem der Anspruche 7 bis 9, wobei die Kornchen einen Farbstoff bzw. ein Farbemittel enthalten. 

11. Extrudierbares Harz, aufweisend 

40 

a) 70 bis 85 % polymethylmethacrylatbasierte Matrix; und 

b) 15 bis 30 % stark vernetzte kugelformige Kornchen, aufweisend: 

15 bis 35%Styrol; 
45 65 bis 85 % Methylmethacrylat; und 

0,5 bis 1 ,0 % Allylmethacryiat, 

wobei die Kornchen einen mittleren Tellchendurchmesser von 25 bis 55 Mikrometern und eine TeilchengroBever- 
teilung von 10 bis 110 Mikrometern aufweisen, wobei ein Versatz (Verschiebung) der Brechungsindizes der stark 
so vernetzten kugelformigen Kornchen und der polymethylmethacrylat-basierten Matrix von mehr als 0,2 besteht. 

12. Verwendung einer Polymermatrix und von Polymerpartikeln, wie in einem der vorangehenden Anspruche definiert, 
zur Herstellung eines Gegenstandes mit mattierter und strukturierter Oberflachenbeschaffenheit. 

55 13. Verwendung eines Harzes, wie in einem der Anspriiche 7 bis 11 definiert, zur Herstellung eines Gegenstandes 
mit mattierter und strukturierter Oberflachenbeschaffenheit. 

14. Verwendung eines Gegenstandes, wie in einem der Anspruche 1 bis 6 definiert, Oder eines Harzes, wie in einem 
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der Anspruche 7 bis 11 definiert, zur Herstellung von (Bau-)Teiien fur Beleuchtung, Zeichen bzw. Symbole, Ver- 
kaufsstellen oder Kosmetikverkaufsstander, Behaftnisse, Heim- oder Burodekorationen, Mobelanwendungen, 
Duschturen und Buroturen. 

5 

Revendlcations 

1. Article polymere extrude comprenant une matrice polymere et des particules polymeres qui sont sensiblement 
spheriques, hautement reticulees, ont une dimension moyenne de particule de 25-55 micrometres et ont une 

10 distribution de la dimension des particules entre 10-110 micrometres, I'article ayant un fini givre et a surface tex- 

turee, I'aspect givre etant obtenu grace au defaut de correspon dance des indices de refraction des particules 
polymeres et de la matrice polymere de plus de 0,02, et le polymere utilise comme matrice polymere etant un 
polymere acrylique et les particules polymeres comprenant 10-50% de styrene, 90-50% de methacrylate de me- 
thyle et 0,1-2,5% d'agent reticulant. 

15 

2. Article selon la revendication 1 , comprenant : 

(a) 20-90% d'une matrice a base de poly (methacrylate de methyle) ou d'un copolymere methacrylate d'alkyle/ 
acrylate d'alkyle ; 
20 (b) 0-50% d'agents modifiants ; et 

(c) 5-60% de perles spheriques hautement reticulees. 

3. Article selon la revendication 2, comprenant 5-30% de perles spheriques hautement reticulees. 
25 4. Article selon ta revendication 1 , comprenant : 

(a) 70-85% d'une matrice a base de poly(methacrylate de methyle) ; et 

(b) 15-30% de perles spheriques hautement reticulees comprenant : 

30 - 15-35% de styrene; 

65-85% de methacrylate de methyle ; et 
0,5-1 ,5% de methacrylate d'aliyle. 

5. Article selon I'une quelconque des revendications 1 a 3, dans iequel I'agent reticulant est le dimethacrylate d'ethy- 
35 lene glycol, le divinylbenzene ou le methacrylate d'aliyle. 

6. Article selon la revendication 5, dans Iequel I'agent reticulant est le divinylbenzene. 

7. Resine extrudable comprenant : 

40 

(a) 20-90% d'une matrice a base de poly (methacrylate de methyle) ; 

(b) 5-50% d'agents modifiants ; et 

(c) 5-30% de perles spheriques hautement reticulees comprenant : 

45 - 1 0-50% de styrene ; 

90-50% de methacrylate de methyle ; et 
0,1-2,5% d'agent reticulant, 

les perles ayant une dimension moyenne de particule de 25-55 micrometres, et une distribution de la dimension 
50 des particules entre 10-110 micrometres, dans laquelle il y a un defaut de correspondance des indices de refraction 

des perles spheriques hautement reticulees et de la matrice a base de poty (methacrylate de methyle) de plus de 
0,2. 

8. Resine selon la revendication 7, dans laquelle I'agent reticulant est le dimethacrylate d'ethylene glycol, le divinyl- 
55 benzene ou le m6thacrylate d'aliyle. 

9. Resine selon la revendication 8, dans laquelle I'agent reticulant est le methacrylate d'aliyle. 
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10. Resine selon Tune quelconque des revendications 7 a 9, dans laquelle les perles contiennent un colorant. 

11. Resine extrudable comprenant : 

5 (a) 70-85% d'une matrice a base de poly(methacrylate de methyle) ; et 

(b) 15-30% de perles spherlques hautement retlculees comprenant 

15-35% destyrene; 

65-85% de methacrylate de methyle ; et 
10 - 0,5-1 ,5% de methacrylate d'allyle, les perles ayant une dimension moyenne de particule de 25-55 micro- 

metres, et une distribution de la dimension des particules entre 10-110 micrometres, dans laquelle il y a 
un defaut de correspondence des indices de refraction des perles spheriques hautement reticulees et de 
la matrice a base de poly(methacrylate de methyle) de plus de 0,2. 

15 12. Utilisation d'une matrice polymere et de particules polymeres telles que definies a Tune quelconque des revendi- 
cations precedentes pour preparer un article ayant un fini givre et a surface texturee. 

13. Utilisation d'une resine telle que definie a Tune quelconque des revendications 7 a 11 pour preparer un article 
ayant un fini givre et a surface texturee. 

20 

14. Utilisation d'un article tel que defini a Tune quelconque des revendications 1 a 6 ou d'une resine telle que definie 
a Tune quelconque des revendications 7 a 11 pour preparer des pieces pour Teclairage, des enseignes, des dis- 
posers d'affichage de points d'achat ou de produits cosmetiques, des conteneurs, des decorations d'interieur ou 
de bureaux, des applications pour meubles, des portes de douches ou des portes pour bureaux. 

25 
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IK (a-l) *3«tU J ^«9(r (a -2) , 4fcttrtfflUC 
(a -2) Rxmm\Z (a-l) a^ftanSfiKt&W 
i-SSWlT^y/H|i^yA'*#tt# (A-l -a) 5 
~5 oli%i;iii:^7 7 hfi-a-$-a:5^^^ y^ 
T/u=^yi'3i^.r/V'8 0~1 0 OfiflryoiT^ y/u&T/w 
*/W3i^7 l /wo~2 omfi%J:9ft5**#Sr, rftib 
©¥!;{*: l 0 0SiS6lc*fU-C N 0. Ol~l02i;SB 

©a«i»iMii«rao*.r«^**-c#fe*is^ # * y 

T/W^r/^^T-^^WIifie^ (A-l-b) 95~50 
fifi%t^P>ft9, *«T^ yyW»ai^^/W3R#ttflt 
(A-l -a) ©fift^tS^M^ 3 0 0~3 0 0 0 
A, 5 fiS%a±-CS>5 ^ * 9 y /W&a^ 

[0 0 10] 3ftfltt£-*jft# (a-l) fcfluMvsr 

? y/W&T/W*/W:n*7VW©T/W:^S©Kifc$:l4, 1 

~8^#*u<, r^y/w«^f-/K r^y/w 

IfcnfvK 7^!)/^^^, 79VMk7'<f-ft'. 7 
9 y 2 -mfyWN.* 7?}) ^m- n 

bixZ. ilx()li«6tfflV'tt>J;<, 2 
«£A±fiffflU-Ct>J:v\ StlfSr^ !)^S7/w*/nxf 
/w©r^>'vStttt««-et>»tt«tt-et,«fcv^s. ft* 
8 4r«*.*«*K:tt»sa«*31< 4S»Tf»* t 
<ftv>. 

[OOll] KSS^Aj)' (a-l) tefflv^fettfty 

^ ^ y /i'i?T/w#>'W3i^7 i /V'©r/wdr/'us©ft^tt i 

^^;w*5^tf btiZHK * # 9 V As&^f/K 

flfrlE/ y/wKT/w#/n^7 l /w©T/i'*^S»4iS^ 
tt-e t>»«««-etJ:v^s, ft*ft#4*]6*.<&!HNc 
l4S/t?iSS*Sil < ft S ©T?»* t < ft V \ 
[0012] WS.79 y /wg?r;w=¥^3:^r frb 

]}^m7/^^^^t<Dm^m^fi, sa#^5o~ 

8 Oli%, »*L<I46 0~7 5fig%, &##5 0 
~ 2 01:4%, »*L<(44 0~2 5fil:%-Cfe5, T 
^ 'J A^TA'+ZH^f^* 5 0 fi4%*»|ift-5 t , 

^©S^tt*s(ST1-5„ r©SgffiS-g-flc^ (a-l) 

OTgtt-30~0t, »*L<tt, -25 5tt? 

*>8o SMSS^fl£«» (a-l) ©TgtfS-3 Ot*^ 
Kft5 t7-f/WA©SMtt* J «STU OtSrMx.^tW 
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[0 0 13] 9m7^9/^m^T/^»WB» (A- 1 
-a) <Dt>5-0<D^fi^tofc# (a-2) ft, Tg 

a*- 3 ot:*si-c*>5*«r^ SAtt^^/i'mtett 
-cfcSo 3B«Jtefto££ (a -2) ttr*yA*r*# 
^3:^^/1/ 8 o fis%£*±£ * * y A^»r/u*/w3i^ 

7VV2 0£fi%£JlT£&£t?¥fi;#l 0 OfifiS&tcttL 
X. 0. l-2 0fiS«i5(DMf2*a:^^:*M^L5Sl 

to 0 1 4] iJ/^r;^^ry^^X/KOT/U^r/WS 

**l*hl-8, l-4*ff*LV\ :^WI^M 
# (a-2) KUfcfflStU-ST* »A«r^*^3i^^/U 

* * y /vsirM/vx^T 1 /^, *ft«x*M 
(a-i) «c«ffl*n5t>^*a*fcw:2Si 

[0 0 15] mBT* VA*mTA>*A'X>XTA'k* 
yjvm7>V*;V^*y-;Vb<D®imm&\*. flft##8 Ofi 
ft%SLb« ff*L<ft90 afi%£A±, $ 6 L < 

1 o mm%£ir. * ?> l < n 5 m^htt?* 

ho 72 V MKT fr***^**? frit 8 0 M%KT^4 
SfcBWWfeWF*-*. -0«M£#j*# (a- 
2) <£>Tgte. -3 0tm »*L<tt-5 OtJfitT 
-Cfc^o %ffiS£-ttJft» (a-2) ©Tg#- 3 OlCfiH 

[0 0 16] ttEK1l££ftftd (a-l) *3j;tf (a 
-2) tefflv^ ¥fift£*fi£L5£, l$H-3fc9 

2«fii±o#^-TO^t^** j ertBtt*a*tt. 

y hft^o^r/^u^^y y 

y w-h^r^ y u—htebfc 

-K hyry/wT*w— k hyry/wv^ 

[0 0 17] ttnemH£¥ftfttt. 

(a-l) (a-2) O^/l^**feJ:0WJIBdt 

ft#<3'>Stt*«l^to«# (a-l) *fctt (a- 
2) fc«ffl*il5*»*10 0a«HC#Lro. 1- 

2 01M #£L<te0. 5-1 Ofift^-Cfe^o ft 



WtWBtlttjWSTU 2 0SMtrtt*««*£l*#« 
[ooi8] *JB«utS:#i-sr^y/i«iB (a) cd& 

■r^!IM|x^A'»l*» (A- 1 - a ) 14, ftffi 
S£<*J*£ (a-l) £2 0-8 0fi*%. #*L<tt 
3 0-6 011%, (a-2) £8 0- 

2 0ti%, ff*U<tt7 0-4 0li%^f)45. % 
(a-l) «2 0S«%*WC«fij:7^ 
^AOBWBttaWSTU, 8 0M;%£j@;i*£S8ff* 

[0019] %m7t (a- i 

-a) il$e«B£#/S# (a-l) (a-2) <D 

i) , t\-w\zmmm&ftj&# (a-2) < hurt>j:<. 
*itftw\mmm&ftrf& (a-2) , 

(a-l) atUK (a- 
1) fcrtflic. (a-2) **WBfc:1-*«ter4, *1\ 
(a-l) U OVn-C (a-2) 

#***S*ftffJ;v\ «KS#fMtd (a-2) £rt 
(a-l) fr*mfc+a»£*k £<&*©l«*i 

[0020] &«r* <J/i4^*y>wMWt* (a- i 

-a) ©M^tt^SE:. 3 0 0-3 0 0 OA, #4 
L<f45 0 0-2 0 0 0 A. Sfel:ff*L<tt6 0 0- 
1 8 0 OA. gt>#£L< (47 0 0-15 0 OAcDffiffl 
Tfe^o MWWHPftJ* 3 0 0 A*«|-ett, 
^fiT1-5^-C»*U<4<, 3 0 00A$rax.$i:g 

[0 0 2 1] *fc, M§T * y /VRai^^^Wtt* 
(A-l -a) <&y/l^*W4 5 J*%£JLb, fr£L< 

14 1 o 2 fi%^±, $ e> L < J4 2 o afi%^±-e 
fc£ 0 *«T* y/wB^r/u^Ptttt (A-l -a) 

[0022] p<^y /vKTyv^/wai^T 1 ^**!!^ 
(A-l-b) »4p«^^ VA4*7A'*tA>x-X7A'8 0- 

ioo it%, r ^ y /vrt/v^/wx^t 1 /!/ o — 2 o a 

*%*r*tf***l 0 OltSSP^LT, 0. 0 1-1 

oiiai^iiMitttTMr^ y/^x^f;v 

(A-l -a) \C^yyhM^^X%btl 
±ESK«T ^ y /Hjx^fyv^Wtt* (A 

-i-a) (Dm&tmm. -tn^tti-4, i-s^» 

rtve^T^/Vm^f'/V'fc Ltf4> ±IBJR« 
T^yyuK^^SRJWt* (A-l -a) K&zmzti 

a**b*rfflv>b*t«. p< ^ ^ y /wkt/w^/^^t 1 

;^8 0lt%^:*5^ HJWresWKT+S. 
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[0023] /9 9 V ^mTJi'*;\'*xy'si>mmM&$ 
(A-l-b) <D?y7 hSMcHUBSftSitllfMfc 
Mi, /99 V /vRTA'^x^f^s 0~100li 
%tr^ y/i'®?r>'i'*;i'3i^'r/wo~2 02a%j;t9 3S 

S^fiflsi 0 0aSSi5lC*fU-C, 0. 0 1-1011 
§6, #*L<I40. 0 5~5**4MIUil$*tS. 

m\<r>&& o.oi aa»*S5©^g-i4*Dxtt*5<ST 
u mm#wffl<omso. o i aa&srSx-s 

&2~2 0<OT!\>*fl'*A'il'7#>* t^X^Y-Stm. 

[0 0 2 4] T*!)/l*Ml (A) 14, 

JKffiT* y/Ukt^A'JRSMSffr (A-l-a) 5-5 
OfiSSB, #SL<I41 0~4 Ofifig&i, 

7 h a-e-r 3 * y /wKr^A'^Tv^aMijsa 

(A-l-b) 95~50Sfi^ »*L<I490~4 

o assist ^e>* sg*r^y/wK^^T/V'5R»tt# 
(A-l-a) *S5aa*«(^j:5«!:. nbuzmm 

*»o!iwt^«wt**»"Tf 4 <*D, 5 o aa 
[0025] &mmm&G-tzTt v^mm (a) ©^ 

77 h® mffiT?})/l&^Xy->i>%kW&# (A- 1 - 
a) £#;Ky v-t-fS) (4, 5 0-15 0%, 
<f48 0-1 1 0%-Cfcy, ^97 1****5 0%*»© 
#£14, WWBtt*MSTUT»*K<t<, 5 0 

f;nf^^ h V"IS5><03S7cJl*ai4 0 . 1 ~ 
0. 6d 1/g, »*L<ttO. 2~0. 5dl/g© 
JSH-efctK 0. 1 d l/g*»©»e-tt, B»Jfiltt*s 
aTi-5©-e»*U<4<, *fcO. 6dl/g$rjgx. 

[0026] &am&&m-tzT?})/vmm (a) 
5iDSrasw:i»fci8asft4v\ w^«!S®a^ffi> area 

*aa u 5 5 1 sfc 9 2 <i«±<D^*sna^-a-sr 

AW* U\ 

[0 0 2 7] SfefcfUXtt, Cfl^rf, SMfca^ffi&ffl 
V>T, 3R«a^#fi8» (a-1) £S8igL*-&, JRfltt 

&ftf&$ (a -2) fc«turSMir^y/i«a^y^ 

(A-l-a) fcfTt, !)/WKT^dr/V 

3c^^a««jbj«» (A-i-b) &m-&etm-emm 

[0 0 2 8] «r§5«,(ba-&)5fe(c*3v>-ci4, ffi#<oa£§fl 



*&3J, *Ka]ttHft£1-£*aM^tfttJfl£*i«. 
r©4 5*a^-lfl^J©^{*«a|iL-Cf4, fciitf, a 

mm* y * a, aes®-?- h y tAmowsmmtw?. 
Kn/-?— ^-df.-^^ k, 'oyv/WN-jj-df-y-.Y 

[0029] r*v£>a£-il*#fiJi4, ilttt h 'J 7 A. 
f-a-fiKa-*- h y i- y oa^^^t/wx t 

[0030] flnB&ftsaa-RffJIl JiaaigHK t 
«rtK^f4*<. att0&^4^Jis&tt*d-c*>*i 

y-^ft if *is&nwmm&*i?TA>*A>y xy- 

vtt#SStt»JdS^lf ?>*v5. r^?><0#ffif§tt?iiJI4* 

[0031] r©J:5fc*aateJ:o-c»6*isaa* 
B) fcWfr, fl»*, ttifcAO, *fcf4*a, «*SI£& 
5. 

[0032] *B^-e^ffl1-5r^ p^^77 h#a 

(B) t4T^ y ;vt7;i'*;vx^7/i'4 0~9 08 

s%, #*l<»45 o~8 5aa%<b, ^^y^ar 

/l/*Ao:;*?VW6 0~1 Oaa%, £P*L<I45 0~1 

5 aa% t i-ztt *affxv*a^i6«ffi© f 
*a#=©'>4 <tt>no~io aa% t , ^^a* 1 

0 oaasBic*t-uT, o. i~2oaa65. »*u<t4 
o. 5~ioaaec<o, K*a#t*a^u5 5, i» 

a#£fca£^L*-c*.5&ffiT* y/vfti^^/^a 

^flc (b-l) 4 0-8 58865, »*L<(450~7 

5aaspt^<^^ y^KT^^^r/we oaa%iu 
±, »* u < i4 7 o aa%^± t r ^ y autm/h 
^7 i /w4 oaa%e(T, t< i4 3 oaayo^Txo' 
*a-&wt64flfi,<oe , ^^*a(*©'>4 < 1 1> i mo ~ 

1 o aa%, Sf * u < i4 o ~ 5 aa% t ^tfiiw 

5> (b-2) 60~15aa6Bx »*U<f450~25 

aaassr^ffir 9 y /wKai^^/w^a-g-* ( b - 1 ) \z 

977 ha-&*LftT£3aa¥$«tf : &;6S0. 5~l 
5 Mm, »*U<f41~l 0jim-CJi)57^ y/^^7 

7 h*a^<*Tfc3. 

[0 0 3 3] %kffi79 y/V^^x^a-g-ft: (b- 
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-tzTtv/ismm (a) \z&mzti&i><Dbmm<ot><o 
[0034] mmr ? y ^m^^^m&ft < b - 

1 ) fcflSffl S *t* 1 frFbit 0 2 <@&±<a#&&- fijg 
(A) |C«H t><0 £ ®&<Dh<Dtfm& fctt 2 S 

a±jB*^fo*r«v^&jv«. i» : f*ft9 2sa±o 

**ft-fi)e^^^rl-S^ , &t6tt*l:ft:(0l:^, 0. l 
[00 3 5] SBffiT * y /HR^^^/^fi^ft: ( b - 

1) Ol#4 0fttt5Mm MBUfcWKTU 8 

fi<£tt (B) OSftWtt^S^O. 5 j* m*»TT?ttJ& 
JBUfeWETU 15Mm£jg;L5i, MMEtttfttT 

*L<ftV\ 

1) (b-2) tC&ffl* 

fr*;is*XT/i<t*&®mm*ft-rzT* sj/umb (a) 
K«a s *ts t> ^ t i^^o * <D^m»* fen 2 a#±» 

[0 0 3 7] J;^^7 7 h#fi£># (B) ooKig 

HfcgfSKJ;'), xfuy^ 
*ffMMMl*JIJv\ Mr¥*&«MP««r0. 5-15/im 

[0 0 3 8] ±IS<D*o£\ 7^!)^57h*l^# 

(b) -«wi:=r • v^^ar* y^xjutett 

(B) iav^»**ri:t>-C#6. 
[0 0 3 9] #B«iSfc***T*!J/i/»K (A) tr 

^W^7h*i^ (b) oja^«"e*5*»w 
*!>/hm> (a) iooaaa$ic»u r*!)***'? 

(B) 0. 5-50 



<«:l-4 0im £e>IC#*L<H:2-3 0fifi» 
7^!)/^77h#l^ (B) 0. 5 

[0040] *&w<n^m&®mm&®>temz74'i' 

^-ffi/^ia^ *fc, »»*^^httft4fKU: 

*Wt5-5 0 0/ime**SJIS-e*)9, 10-300* 
[004 1] *»WO»J!|fflfiK«jtC«t, iffe<D*:#><Dgt 

i axtt 2 aa ±a^^^r^p l r t x i \ 

[0 0 4 2]*»^-O(l, ±B7^y^77h 
(B) tLT, 6 0umto^ #£L< 
f!5 0 ^ rafill^ Sr$44v>t»©t«fflt«. 6 0 
M m M±<DK&T Sr^fr b $m U7^;VAlC7-{y^ 
T>f»|iL H3B«ft^*fei-5«>-e#*L<ft^ 0 ± 
E7^»/i/*^?7h*i^fl: (B) H6 0/*mH± 
ott^trN^^S^ttWlclBiEStiftv^. 

»«ftif«)^*i«)*i6«r»v^5ifc#-ct« 0 *fc, £ 

HfCioTte, »6ilfc7^J/l/»^77h*l^ 

(B) fr^MftS^tt5MRftlc»»Xtt»ik$«. 3© 

[0043] #3&9!<Dfiii<D — ^tt, iiar^y/u*^ 

7 h^S^fr (B) t LT 6 0 u m$k±<Dlgrt-<D&&<D 
#*tttHffft<, M^rStt«MI«Uft«i«r7^/uAtt» 
-r£B8, KK#*DXS:lK-rSR> 0-7 0t:on 

W:8 — 6 0t<^o- /K &fc#£L<fll0^5 0t:<D 
n-zw-OS-BXtt, HKSr»S*.ort, SSOiSi««r¥ 
^{c-r^* bZ^mbtZa D^wtg^Ot^I-C 
tt, £Afr¥ttlci-«aURats?+» a eff*L<ft<, 7 

JC#*L<ttl 7 0t;a±. Sfc»*U<ftl 8 0^± 
•e*>9, 7>f/^M^15 0 < C*85m 
ar-YSr5p»lci-5»*dS5F+»-e»*L<ftv^ 0 *>* 

oKa-ew:, j»jci6»#***<ftoia?«fc»»2 

[0 0 4 4] *|S^JC:iol>T, 7-fy*/a7-f»©rt 
R±1-«J:5lc-r5»ctt;, 7^yi/a7-f«ori»7 
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<tt3<i/m 2 £TF, t < tt2<B/m 2 &lT^ ft 

[0 0 4 5] ^wvWAtfffiK^ermiSiJSrJSU tt# 
im-elS»i 0m©:7^A'.M;:-o^Ti&-e&aE 

lifi/m 2 . 
[0 0 4 6] 

r%j rt, «Nt*fe*v^»!), **t«x rssgpj , 
rfift%j Sr^-r. 

[0 0 4 7] snfe«xt;jtiSEWt>©a!i)£, fMtt*e& 

(1) JR«T^yA«3:^/HR*tt# (A-l-a) 
Xttgffir^y^gt^TVi'JRS-g-fl: (b-1) ro^ 

&18r 9 !J /Hfc**^**** (A-l-a ) 
«T* y ^^^.r/W^fi-g-flc (b - 1 ) Sr 1 0 0* v 
*S3.&m±XcWfLl&&. U p< b >|c 4 8 

y/i^W¥= (T) xi oo/ 

(T) :SI£^rofiS 
(2) 

W!Jv-.Ayh7y? [Polymer Hand 
Book (J. Brandrup, Intersci 
ence, 1 989) ] j dfeft^ftT^Sffi (MM 
A ; 1 0 5ts BA ; - 5 4t:) *y*v9* (F o 
x) ©sSSrffl^-CSWLfc. 

(3) ^7 7 r-s? 

T9])J^mWS (A) 1 gfc^/l^^vHr h^SOml 
fc*MKW*3-«\ iS'C."»«IS (30, 0 0 0 r pmX 2 
Hr s) -e*®ftk*J®ftb*ftMl>, **&**SOt 

^7 7 (%) =((?)- W) X100/ 
(3i) 

(■7) : =fA . 9fy h&nmm 

(3i) : *m79 y /Hfc**^**** (A - 1 - 
a) Qli 

(4) S7C*5« 

7 ^ y /vatJi (a) ?->v^?-A,>r v y^r*»* o . 

3%N, N '-WfWWr? K*8«r3 OtTfJ 
Jfcbfc. *ftl4d l/gT?$>5. 

(5) */vyy(^T-y9 * 

2 3 0 < C-eiiM. 8 k g-cay^Lfc, #ffilig/l Om 
i n. •CfeSo 



(6) H«*tt 

5 0m m<DJ?^7-f /W>£#y hjg;g 
(0. 8mmf) (C-7 5^— h U f^tf^fflgTZJ I 

s k 7 2 1 1 fciwau *immft£ xgoit^c, 

a— /P) -c&s. 

(7) tra^h 

*ffi£ffr£U I SO-R-3 0 6tCipS8.LTS!l^L 
fc. 5 k g«ffiSr*>ttfc. IjMfcfit-CifcS. 
(8) 

BttteXgttaftttMO'V' fX*-*- (HAZE 
METER) Sr/flV"C, J IS K 7 1 0 5 ICW L 
T\ 5 0 MnKD^W^-C/WACD^TtiSS®^ 
JMELfc. 2 3 < CT?ai^t, *{il4%7?$)5. 
(9) JtJR 

H *SfeXMItt^tt$iOD 9ux*-9- (GLOSS 
METER) Srffl^T. J I S Z 8 7 4 1 KUPII L 

(1 0) 

W*5 0 mmCDZM /t/A£t@l Omm. g$ 1 0 Omm 
©SHMfcfcSJ 3. 2gcoSSrftL-C, h/w^^ 

(id m^wmtm 

\g& 1 mm, S$ 7 0 mm©^% Lfc^SgiSfig^^Jg 
#£DOP li?2-*-?-A^>*is/i'7 9U~- h) (C7 0 
tx 2 4l$|ffi&«U i»©*fl:*fr«fci,fc. 

(1 2) ffilttl&fttt 
ff#5 0;um©:7^/UA£l 8 0S#t9i8H7\ fccogJg 

[0 0 4 8] O ;*r9ttt/fctt»«s&<blftvt. 
[0 0 4 9] X jJff9*rffc»»*JeflS-f*. 
(1 3) flOUft 
T^jfW^SljfelCT, 5 OMm©7wvW>,£}¥trJLL 

[0 0 5 0] O ; y <( /UA^tiifit£< , l?*!JS*&— T»* 

[0 0 5 1] X ; 7-f^A§JiX*Sfc9, jfUUL*S5FK 

(14) BUMftf* 

Sftl 0m<D7-f/WA|co^tS^-CtfeSU -tcoRlgiJg 
lm 2 Sfc9 (Clft» Ufe„ *ffi(4iB/m 2 „ 
(1 5) ftiEtt 

[0 0 5 2] 0;j^»t, JI»*Ki:A/if««**t)!ev\ 
[0053] x ; *rt, **©vvfiia»!WMi*ii, « 
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[0 0 5 4] 

OS A ; i?*?7-A>X/l>fray9&i- h y £A 
B A ;T9 9n&f*f-A> 
MMA ; J- 9 9 U /i^y fvw 
CHP ; Ko^— ^•^•f-'f K 

AMA ; * 9 1 y V >\< 

t DM ; f-f-Y V - Yf^AttWff* 

^ i^^r ? >wm&- 2 — h y ? a 
tsiic^LfcosASrttii^ »rt*s*^f^-e^ 

OtKU &ltc^tS£-& (1) Sri 5«B/I$|B1©»J 

WS^&ttRU l^Eft*tr9 8«»ll:U JKfltt 

(a-1) Xtt (a -2) 
[0 0 5 5] ftl^. MIS^fMA (a-1) Xtt (a 
-2) <D#£T. * 1 ICTsk-tm&tto (2) «rl5 8S/l$ 



BDMA; 1, =— ]) 

Y 

bpo ; a^t^vy^/i/ 

(i) zmmmzG-tiTtyji'mm (a) out n 

»0!W-1~4 

«£«fSPS§$r<S*.fc8 y y h/u«#»ceiTOlMt 



MIC, K-g-SrittR U 8£tefl:$«r 9 8 %«±»c: LT, 
mtTfi y/w»*^f/W3R5W4«: (A-l-a) (07f 



2 0 0g|5 
0. l 5$ 
0. 0 0 1 5SB 
0. 0 0 6gS 

[0 0 5 6] %mT9 V /UZkWmft 

(A-l-a) (D#&T, *1 (3) £l 

i *nft6-*iiR l, 9 8 %&.±iz l-t , 
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